Respiratory viruses cause a high burden of disease worldwide. The attributed morbidity and mortality is especially high in infants and young children with lower respiratory tract illness. In contrast to influenza virus, little is known about the circulation patterns of other pathogens that commonly cause respiratory disease in humans, such as respiratory syncytial virus and the human parainfluenza viruses. The recently proposed source-sink and globally migrating metapopulation models have improved our understanding of circulation patterns of influenza virus. We thus aim to investigate the molecular evolution of non-influenza respiratory viruses and understand their geographical transmission dynamics by sequencing viruses and combining them with sequences from public databases. Temporal phylogenetic trees are then inferred within a Bayesian framework to characterise the evolutionary and population dynamics of these viruses. Finally, we use phylogeographic methods to infer global migration patterns. For human parainfluenza virus 3 (HPIV-3), our preliminary analysis indicates that multiple virus lineages co-circulate globally and regionally, with introductions into specific locations that are followed by expansion and endemic circulation within each given location. We find that the HPIV-3 phylogeny displays geographical structuring that may be related to regional outbreaks. However, HPIV-3 can also be transmitted globally as reflected by the inter-mixing of different geographical locations.
